Action of ethanol on responses to nicotine from cerebellar interneurons and medial septal neurons: relationship to methyllycaconitine inhibition of nicotine responses.
A majority of alcoholics also smoke, suggesting that alcohol and nicotine share a common action on nicotinic cholinergic receptors. Extracellular single-unit recording was used to investigate the effects of ethanol on responses to nicotine from rat cerebellar interneurons and medial septal neurons. Nicotine produced inhibition from medial septal neurons, but increased neural activity of cerebellar interneurons. When ethanol was applied locally to cerebellar interneurons, the excitatory response to nicotine was enhanced in a dose-related manner. Nicotine-induced inhibition from medial septal neurons was reduced by ethanol from the majority of neurons, but a dose relationship for this inhibition by ethanol was not observed. Ethanol affected responses to nicotine from over 90% of all neurons investigated at these sites. Initially, it was established that the nicotinic antagonists, methyllycaconitine (MLA) and alpha-bungarotoxin, which affect a nicotinic cholinergic (nACh) receptor with an alpha7 subunit, had similar actions on responses to nicotine from individual medial septal cells and cerebellar interneurons. When MLA was tested against responses to nicotine from neurons in the two brain regions, MLA antagonized responses to nicotine from only 27% of the neurons rather than the 90% found for ethanol. This latter observation provided evidence that ethanol was affecting neurons with MLA-insensitive receptors. When the actions of ethanol on responses to nicotine were compared directly with the action of MLA on the same medial septal neurons, both ethanol and MLA caused a greater than 50% antagonism of the response to nicotine, indicative that nACh receptors with the alpha7 subunit were sensitive to ethanol. Collectively, these data provide evidence that ethanol affects responses to nicotine not only from nACh receptors on medial septal cells and cerebellar interneurons containing an alpha7 subunit (i.e., MLA-sensitive receptors), but also from nACh receptor subtypes without this specific nACh receptor subunit (i.e., MLA-insensitive receptors).